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Î�ÕmÑÓÖz×^Ð6ý6ç�>éiÎ�ÕmÑyÎ�Í�ÍÓÖ3ÔQÎ�ÕmÑÓÖz×�ÑÏÐqæmãeÐµÕuÖz×Wà�Ðµé,à¢ÔQÑyÎ�ÍjàaøWÎ�Þ2é^ÍÓà0Ö�Ý;Î¯Õµà¢Þ2é,Ö�Ù.Î�Ícé^Î�Ù.Î�Þ2àQÕµàQÙÂÝ+Ö�ÙÂÎ�×�Ö�åWæ©à¢ÔaÕQñ,ÐµÖÕmä^ÑyÐuÐmÑÓÕmã^Î�ÕmÑÓÖz×
ÑyÐÞ�ãeÔ6ä�Þ2Ö�Ù.à�Û�à¢×WàQÙ.Î�Í9ÕmäeÎ�× ÝGÖ�ÙÐmÑyÞ�ãeÍÓÕmÎ�×eàQÖzãeÐ2Ö�å^ÐµàQÙ.â
Î�ÕmÑÓÖz×^Ð2Ö�Ý`Û�àQÖ�Û�Ù.Î�é^äeÑÏÔQÎ�ÍyÍÓßSØeÑyÐµÕµÙ.Ñyå^ãWÕµà¢ØþÕmÎ�ÙmÛ�àQÕmÐ�Ö�Ù
ô9äeàQÙmà`ÕmäWà`ÕmÎ�ÙmÛ�àQÕmÐÂÔQÎ�×e×WÖ�Õ9Þ¯Ö�â�à�ù>ãeÑyÔ.Ú>Íyßà¢×WÖzãWÛzä�ÕµÖ¯å,à`Ö�å^ÐµàQÙmâ�à¢ØVÐµàQâ�àQÙ.Î�ÍjÕmÑyÞ¯à¢ÐQç	3wÕuÔQÎ�×�Ö�ÝGÕµà¢×�å,à`à¢Î�Ðµß�ÕµÖ
Ò^×^Ø÷ÖzãWÕ9Õmä^Î�Õ'ÕZôBÖ�Ö�å3æµà¢ÔaÕmÐQñ�2�*'Î�×eØ�2�,�ñ,Î�Ùmà�ØeÑPL,àQÙmà¢×�Õ'àQâ�à¢×_ÑÓÝ�ÑyÕ'ÑyÐ'äeÎ�Ù.Ø�àaøWÎ�ÔaÕmÍÓß�ÕµÖ�ÔQÍyÎ�ÐmÐmÑyÝ+ß�ÕmäWà�Ö�å3æ©à¢ÔaÕmÐ¢çQ Ö�Ù'àaø3Î�Þ¯é^ÍÓà�ñeÖz×Wà�ÞÎ¢ß�à¢Î�ÐmÑyÍÓß�ÐµàQà�Õmä^Î�ÕuÕmäWàQÙmà0Î�Ù.à�Õ�ô\Ö�ØeÑMLMàQÙmà¢×NÕ!é,àQÖ�é^ÍÓà£Öz×�ÕZôBÖ�ØeÑPL,àQÙmà¢×�Õuã^×eÔQÍÓà¢Î�Ùué^äeÖ�ÕµÖzÐQçR Ö�ô\àQâ�àQÙ¢ñ;ÑÓÕ0ÑÏÐ�Ñy×�Û�à¢×WàQÙ6Î�ÍBÞ�ãeÔ.ä$äeÎ�Ù.ØWàQÙ�ÕµÖVÑyØeà¢×�ÕmÑÓÝGßóÕmäWà¯é,àQÖ�é^ÍÓàÞ¯Ö�Ùmà¯àaøWÎ�ÔaÕmÍÓß�ç�:£×WàÞÎ¢ß�Öz×eÍÓß_Ö�å^ÐmàQÙmâ�à
ÕmäeÎ�Õ\Öz×WàÂé,àQÙ.ÐµÖz×�ÑyÐBä^ÑÓÛzäWàQÙ®Õmä^Î�×�Õmäeà'Ö�ÕmäWàQÙÖ�ÙäeÎ¢â�à`ØeÑMLMàQÙmà¢×NÕBÔQÍyÖ�ÕmäWà¢Ð\ÕmäWàÂÐ.Î�Þ2à`Î�Ý+ÕµàQÙ.×eÖNÖz×jç4:£×eàÂÞ¯Î�ßäeÎ�â�à
Î¯Ôaà¢ÍÏÍyãeÍyÎ�Ùé^äWÖz×eà`ô9äeÑyÍÓàÂÕmäWà�Ö�ÕmäeàQÙ9äeÎ�Ðu×WÖ�Õ9àQÕmÔ�ç
:`×Wà�Þ¯Î¢ß÷Ñy×�Û�à¢×WàQÙ.Î�ÍcÎ�Ð.ÐmãeÞ2à�Î2Ú3×WÖ�ô9×IûGÛ�à¢×WàQÙ.Î�ÍGýÙmà¢ÍyÎ�ÕmÑyÖz×TS Öz×÷ÕmäWà�ÐµàQÕuÖ�Ýqé,ÖzÐmÐmÑÓå^ÍyàÂÕmÎ�Ù.Û�àQÕmÐ'Î�×eØ�ÕmäeÎ�Õ

ÕmäeÑÏÐÂÑÏÐ'Ö�åiÐµàQÙmâ�Î�å^ÍÓà�çU�3àQà�Õmäeà¯ÑyÍyÍyãeÐmÕµÙ.Î�ÕmÑÓÖz×�Ö�Ý Q ÑÓÛzãWÙmà�í�çJõuäWà2Î�ÔaÕmãeÎ�Í«Ùmà¢ÍÏÎ�ÕmÑÓÖz×eÐ£Þ¯Î¢ßóå,à�ÐmÕmÎ�ÕmÑyÔ�ûGÛzÑÓâ�à¢×�ÝGÖ�Ù�Î
ÐµàQÕ`Ö�Ý\Ö�å3æµà¢ÔaÕmÐ6ý'Ö�Ù0ÑÓÕ`ÔQÎ�×�å,à2ÐmÑÓÕmã^Î�ÕmÑÓÖz×_ØWàQé,à¢×eØWà¢×NÕQç�õuäWàJÙmà¢ÍÏÎ�ÕmÑÓÖz×eÐ`Þ�ãeÐµÕ�Ñy×_Î�ÍyÍqÔQÎ�Ðµà¢ÐQñ�ÕµÖ÷å,àJãeÕmÑyÍyÑÓêQà¢Øjñ,å,à
é^Î�Ù.Õ!Ö�Ý!ûGÖ�Ù9ÛzÑÓâ�à¢×�å>ßWýBÕmäeà0ÐµàQÕuÖ�Ý�Ö�å^ÐµàQÙmâ�Î�ÕmÑÓÖz×eÐ¢ç

è ÐmÐmã^Þ2à�ñWÝ+Ö�Ù9àaø3Î�Þ2éiÍÓà�ñeÕmäeÎ�ÕuÝGÖ�Ù9Î�×Nß�éMÖzÐ.ÐmÑÓå^ÍÓàÂÕmÎ�ÙmÛ�àQÕ 2%!qÎ�×^Ø 2�V`ô\à�Ú3×WÖ�ô ÑyÝ�2%!WS 2�V�ÑyÐÕµÙ.ãWà`Ö�ÙÂ×WÖ�ÕQçS�Þ¯Î�ßþÐmÑÏÞ2é^ÍÓßÜÞ2à¢Î�×BX ÑÏÐ�ÍÏÎ�ÙmÛ�àQÙY8
äeÑÓÛzäeàQÙY8
ÍÓÖz×WÛ�àQÙJÕmäeÎ�×�XÓñ"X ÑyÐJØeÑPL,àQÙmà¢×�ÕJÝGÙmÖzÞZXÓñJX ÑÏ×$ÝGÙmÖz×NÕJÖ�Ý�XÓñ"X à¢Î�Ù.ÍyÑyàQÙ�Õmä^Î�×�XÓñX ÝüÎ�ÐµÕµàQÙ!ÕmäeÎ�×�X3Ö�ÙuÑÓÕ!ÔQÎ�×�å,à£å^Î�Ðµà¢Ø�Öz×÷Þ2Ö�Ùmà`ÔaÖzÞ2éiÍÓàaø�Û�àQÖzÞ2àQÕµÙ6ÑyÔ`Î�Ðµé,à¢ÔaÕ!Ù.Î�ÕmÑÓÖzÐQñ3éeÙ.Ö�éMàQÙ.ÕmÑÓà¢Ð®Ö�Ý�Ù.Î�ØeÎ�ÙÙmàQÕmãeÙ.×jñ
à¢Þ¯ÑyÕµÕmÎ�×eÔaà0àQÕmÔ�ç 2%! S 2�V�Þ¯Î¢ß�Î�ÍÏÐµÖ�Þ2à¢Î�×�Ý+Ö�ÙÂàaøWÎ�Þ2é^ÍÓà�Õmä^Î�Õ�X 2%!;ô\à¢Î�Ù.Ð'ÛzÍyÎ�ÐmÐµà¢Ð9ô9äeÑyÍÓà�2�V�ØWÖ>à¢Ð'×eÖ�Õ�X^ÝGÙmÖzÞ
ô9ä^ÑyÔ.ä�Öz×Wà�ÔQÎ�×�ØWàQÙ.ÑÓâ�à`Õmä^Î�Õ 2%!H[� 2�V�ç

è ÐmÐmã^Þ2à!Öz×Wà9ÑyÐ«Î�åiÍÓà!ÕµÖ�Ö�å^ÐµàQÙ.â�à9ÑÓÝ^ÕmäeàuÙmà¢ÍyÎ�ÕmÑÓÖz× 2%!(S 2�V9ÑyÐ«ÕµÙ.ãeà!Ö�Ù®×WÖ�Õ;ÝGÖ�Ù®Î�×Nß�ÕmÎ�Ù.Û�àQÕ42%!jÎ�×eØ�2�V9àQâ�à¢×
ÑÓÝ®Öz×Wà2ØWÖ÷×WÖ�Õ£Ú>×WÖ�ôöÕmäWàJàaø3Î�ÔaÕ0â
Î�Íyãeà�Ö�Ý.2%!BÎ�×eØ 2�Vzç+��à¯ÐmäWÖ�ôöåMà¢ÍyÖ�ôÇÕmäeÎ�Õ`ÕmäeÑyÐÂÔQÎ�×ÜÑy×^ÔQÍyãeØWà0Ð.ÑÓÛz×eÑÓÒ^ÔQÎ�×NÕ
Ñy×eÝ+Ö�Ù.ÞÎ�ÕmÑÓÖz×�Ý+Ö�Ù'ÔQÍyÎ�ÐmÐmÑÓÒiÔQÎ�ÕmÑÓÖz×�Ö�ÝqÕmÎ�ÙmÛ�àQÕmÐQç
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Q ÑÓÛzãWÙ.à�í�� ò ×eÖ�ô9×VÙmà¢ÍyÎ�ÕmÑÓÖz×^Ð9å,àQÕ�ô\àQà¢×óÖ�å3æµà¢ÔaÕmÐ`ÐmÑÓÛz×eÑÓÒiÔQÎ�×�ÕmÍÓß�Ùmà¢ÐmÕµÙ.ÑyÔaÕmÐ'ÕmäWà�×>ãeÞ�å,àQÙ'Ö�Ý®ÔQÎ�×^ØeÑyØeÎ�Õµà�àaø>é^ÍÏÎ�×eÎ
ú
ÕmÑÓÖz×^ÐuûüÐµàQÕmÐ;Ö�ÝjÔQÍyÎ�ÐmÐ.ÑÓÒ^ÔQÎ�ÕmÑÓÖz×eÐ5ý�å,à¢äeÑÏ×eØ�Î0ÐµàQÕ;Ö�ÝMÖ�å^ÐµàQÙmâ�Î�ÕmÑÓÖz×eÐQç R àQÙmà!à¢Î�Ô.ä�é,àQÙ.ÐµÖz×2ÑyÍÏÍyãeÐµÕµÙ.Î�Õµà¢ÐqÎ�×2àaø3é^ÍyÎ�×^Î�ÕmÑÓÖz×
ÝGÖ�Ù!Î0ÛzÑÓâ�à¢×�ÐµàQÕÖ�Ý�Ö�åiÐµàQÙmâ�Î�ÕmÑÓÖz×eÐQç 3wÝ�ÕmäWàQÙmà£Î�Ùmà`×WÖ�Ùmà¢ÐµÕµÙ.ÑÏÔaÕmÑÓÖz×eÐQñNÕmäWà¢×�Ý+ÖzãWÙé,ÖzÐmÐmÑyå^ÍÓà!Ö�å3æµà¢ÔaÕmÐ!Î�×eØ�Ý+ÖzãeÙBÖ�å^ÐmàQÙµú
â�Î�ÕmÑÓÖz×eÐ®ÛzÑÓâ�à¢Ð4� / � ÿ ����é,ÖzÐmÐmÑyå^ÍÓààaø>éiÍyÎ�×eÎ�ÕmÑÓÖz×eÐ¢ç 3wÝjÎ�×�ß2ÕZôBÖ�Ö�å^ÐµàQÙmâ�Î�ÕmÑÓÖz×eÐBÔaÖzÞ2à9ÝGÙmÖzÞ Õ�ô\Ö�ØeÑMLMàQÙmà¢×NÕ;ÕmÎ�ÙmÛ�àQÕmÐ
ûGÝGÖ�Ù�àaøWÎ�Þ2é^ÍÓà¯ÐµéiÎ�ÕmÑyÎ�ÍyÍÓß�Ø^ÑyÐµÕµÙ.ÑÓåiãWÕµà¢ØVÐ.ÑyÞ�ã^ÍÓÕmÎ�×WàQÖzãeÐÂÖ�å^ÐµàQÙ.â
Î�ÕmÑÓÖz×^Ð6ý6ñcÕmäWà¢×_ÕmäeàQÙmà¯Î�Ùmà¯Öz×eÍyß ���/� ÿ%��éMÖzÐ.ÐmÑÓå^ÍÓà
ÔQÎ�×eØ^ÑyØeÎ�Õµà£àaø>éiÍyÎ�×eÎ�ÕmÑÓÖz×eÐ¢ç;õuäeÑyÐ\ÛzÑÓâ�à¢ÐuÎJÙ6Î�ÕmÑÓÖ2Ö�Ý(�3ç �zî%�WçõuäeÑÏÐBÙ6Î�ÕmÑÓÖ¯ØWà¢ÔaÙmà¢Î�Ðµà¢Ð9ÝGÎ�ÐmÕ!ô9ÑÓÕmä�Ñy×eÔaÙmà¢Î�Ðmà¢Ø�×Nã^Þ0å,àQÙ
Ö�Ý�é,ÖzÐmÐmÑÓå^Íyà'ÕmÎ�ÙmÛ�àQÕmÐY8�Ö�å^ÐµàQÙmâ�Î�ÕmÑÓÖz×eÐQç
3wÝ,ôBà£Î�ÐmÐmã^Þ2à'Î�ÍyÍ^Ö�å3æµà¢ÔaÕmÐBÎ�Ùmà£ØeÑPL,àQÙmà¢×NÕQñNÎ�×eØ�ØWà¢×WÖ�ÕµàÂÕmäeÑyÐ"X Ùmà¢ÍyÎ�ÕmÑÓÖz×�XNåNß��VñNô\à'Û�àQÕ\å>ß¯ÐmÑyÞ2é^Íyàu×NãeÞ¯àQÙ.ÑyÔQÎ�Í

ÐmÑÏÞ�ãeÍÏÎ�ÕmÑÓÖz×eÐ`ûüÐµàQà0Î�éeé,à¢×eØ^Ñ²ø�:uý\ÕmäeÎ�Õ� û 2�*;�9�
	 )+* �7��� ).,��7 "� ).- � #%� )"/ �9& ���÷ý4�B�� ��� û �Ný
ô9ä^ÑyÔ.ä�ÑÏÐuÔaÖz×eÐmÑyØeàQÙ.Î�å^ÍÓß�ØeÑPL,àQÙmà¢×�Õ9Ý+ÙmÖzÞ � û 2�* � �
	 )+* � �3ý.���� ���>ç 3wÝqôBà�äeÎ¢â�à�Û�ÙmÖzãe×eØ÷ÕµÙ6ãWÕmä�ØeÎ�ÕmÎ¯Ý+Ö�ÙÂÎ�×
Ö�å3æµà¢ÔaÕQñeÝGÖ�ÙuàaøWÎ�Þ2é^ÍÓà12�,��  �ñWô\à�Û�àQÕuàQâ�à¢×óÞ2Ö�Ùmà�ÔaàQÙ.ÕmÎ�Ñy×�ÕZß �� û 2�* �9��	 )+*;�9� � )",��  �� ).- �7#"� )"/ �7& � 2�,��7 "����ý4�B�� ��� û �zý
è ×eØ÷ÑÓÝ�ôBà�Î�ÍyÐµÖ¯äeÎ�â�à�ÕmäWà�Û�ÙmÖzã^×eØ�ÕµÙ.ãWÕmä�Ø^Î�ÕmÎ 2�-��9#£ô\à`Û�àQÕ��� û 2�* �9�
	 )+*;�9� � )., �7 "� ).-��9#%� )"/ �9& � 2�,��  �� 2�- �9#%����ý	�B��{î%� û��zý
3wÝqÕmäWà0ÐµàQÕ'Ö�Ý«Ö�å^ÐµàQÙmâ�Î�ÕmÑÓÖz×eÐ'Î�Ùmà0×WÖ�ÕÂÔaÖz×eÐmÑyÐmÕµà¢×�ÕQñiÕmäeÑyÐ!ô9ÑÏÍyÍjÑy×eÔaÙmà¢Î�Ðmà�ÕmäWà0ãe×^ÔaàQÙmÕmÎ�Ñy×NÕ�ß�ç è ÐmÐmãeÞ2à`ô\à0Ú3×WÖ�ô

ÕmäeÎ�ÕuÎ�ÍÏÍiÖ�åiÐµàQÙmâ�à¢Ø�ÕmÎ�ÙmÛ�àQÕmÐ'Î�Ùmà�ØeÑPL,àQÙmà¢×NÕQñ>åiãWÕÕ�ô\Ö2Ö�å^ÐµàQÙmâ�Î�ÕmÑÓÖz×eÐÛzÑÓâ�à`Õmäeà�ÐmÎ�Þ2à`Ñy×eØWàQé,à¢×eØeà¢×�Õ\ÔQÍyÎ�ÐmÐmÑÓÒiÔQÎ�ÕmÑÓÖz×
Ðmã^Ô.ä�Î�Ð9Ý+Ö�ÙuàaøWÎ�Þ2é^Íyà )"-��8)J/ �7#�ç ��à�ÕmäWà¢×÷Û�àQÕ'ÕmäeÎ�Õ� û 2�*;�7�
	 )+* �9� � ).,��7 "� ).- � #%� )J/*�9#%����ý4����	�zï ûLï�ý
õuäeà£ÑÏ×�ÕmãeÑyÕmÑÓâ�à£àaø>é^ÍÏÎ�×eÎ�ÕmÑÓÖz×÷äWàQÙmà�ÑÏÐ!ÕmäeÎ�Õ!ÕmäWà0ÑÏ×eÔaÖz×eÐmÑyÐmÕµà¢×eÔaßVûüÑ ç à�çeÕmä^Î�Õ ).-�� )"/¢ýÕµà¢ÍyÍyÐÕmäeÎ�Õ9Î�ÕuÍyà¢Î�ÐµÕuÖz×Wà`Ö�Ý
ÕmäWà!Ö�åiÐµàQÙmâ�Î�ÕmÑÓÖz×eÐ4).-Î�×eØ )"/ÑÏÐqôuÙmÖz×WÛ`Î�×eØJÕmäWàQÙ.àQÝ+Ö�Ùmà ��Þ¯Î¢ß�å,à!äeÑyØeØWà¢×�å,à¢äeÑy×eØ�Öz×Wà!Ö�ÝiÕmäWà¢Ðµà!Ö�å^ÐµàQÙ.â
Î�ÕmÑÓÖz×^ÐQç
3wÝ �ÜÑyÐ�ÛzÑÓâ�à¢×þå>ß�ÕmäWà�Ö�åiÐµàQÙmâ�Î�ÕmÑÓÖz×eÐ�ÕµÖVå,à�Õ�ô\Ö�é^ÍyÎ�Ôaà¢Ð�Î�Õ�Õmäeà�ÐmÎ�Þ¯à�ÕmÑyÞ¯à�ñ�Õmä^ÑyÐ0ÝüãWÙmÕmäeàQÙ�Ñy×^ÔaÙmà¢Î�Ðµà¢Ð�ÕmäWà

ÔaÖz×WÝüãeÐmÑyÖz×�� � û 2�*;�9�
	 )+*;�9� � )., �7 "� ).-��9#%� )"/ �9� ����ý	�B�� ��� û �zý
è ×eØ÷ÑÓÝ���ÑÏÐÛzÑÓâ�à¢×�ÕµÖ¯å,à ��é^ÍÏÎ�Ôaà¢Ð9Î�ÕuÕmäWà�Ð.Î�Þ2à�ÕmÑyÞ2à�ñWÕmäeà0ãe×eÔaàQÙmÕmÎ�ÑÏ×�ÕZß�àQâ�à¢×VÑy×eÔaÙmà¢Î�Ðmà��� û 2 * �9��	 ) * �7��� ) , �7 "� ) - �9� � ) / �9�����÷ý	�B�� � � û îzý
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3wÝ.�VÑyÐ`Ñy×eÑÓÕmÑÏÎ�ÍyÍÓß÷ÔQÍyÎ�ÐmÐmÑyÒeà¢ØóÕµÖ÷åMà2Î�Õ��÷é^ÍÏÎ�Ôaà¢Ð`Î�Õ`ÕmäWà¯ÐmÎ�Þ2à2ÕmÑyÞ¯à�ñjÕmäWà¢× � û 2�* � ��	 )N*1�,� � ).,��,��� ).- �
� � )"/ �9�����÷ý	�B��{ÿ �>ç®õ9äWà¢Ðµàuà¢ÐµÕmÑÏÞ¯Î�Õµà¢Ð®ÔaÖz×WÝGÖ�Ù.Þ ÕµÖ�ÔaÖzÞ¯Þ2Öz×�Ðµà¢×eÐµà'ÐmÑy×eÔaàuÑy×^ÔaÖz×eÐmÑyÐµÕµà¢×NÕ;Ö�å^ÐmàQÙmâ
Î�ÕmÑyÖz×eÐ;äeÎ�â�à
ÕµÖÑÏ×eÔQÍyãeØWàÂàQÙmÙmÖ�Ù6ÐQç

õ9äWà¢Ðµà�à¢ÐµÕmÑyÞ¯Î�Õµà¢Ø_éeÙ.Ö�å^Î�å^ÑyÍyÑyÕmÑÓà¢ÐuÔQÎ�×_å,à�ã^Ðµà¢Ø_Ñy×VÎ�ÔaÖzÐµÕ`Î�ÐmÐmà¢ÐmÐmÞ2à¢×NÕ�Î�Ð£ÐmäWÖ�ô'×óÑÏ×óÎ�é^éMà¢×^ØeÑ²ø è ç{ÿ>ç�õuäWà
ÔaÖzÐµÕ2Î�ÐmÐmà¢ÐmÐmÞ2à¢×NÕ¯Þ¯ÑÓÛzäNÕ�å,à�Ö�Ý'äWà¢Íyé$ÕµÖ�Î_ØWà¢ÔQÑyÐmÑyÖz×þÞÎ�Ú�àQÙ¯Þ¯Î�Ú>ÑÏ×WÛóÎ_ØWà¢ÔQÑÏÐmÑÓÖz×$Ö�Ý'äWÖ�ô ÕµÖ�Ù.à¢Î�ÔaÕ�ÕµÖ�Õmäeà¢Ðµà
Ö�å^ÐmàQÙmâ
Î�ÕmÑyÖz×eÐQç

� � Ä®ËJÄ	�jÈu¼6¾��«È\½,¾.À'ËJÆÇÀ��þ¼.¾6ÉÊ¾©½,Ä	� Ä�
�ÈuÉ �2¼mÄ

���	� 
���������������������������������������� �!���#"%$&"'�(�)���+*,�,-�./"0���

õuäeàÂÍyÑÏÞ¯ÑÓÕµà¢Ø¯àaøWÎ�Þ2é^ÍyàÂÖ�ÝW�>à¢ÔaÕmÑÓÖz×÷ÿ�Î�ÐmÐmãeÞ¯à¢ÐÕmäWà`×NãeÞ�å,àQÙBÖ�Ý�Ö�å^ÐµàQÙmâ�Î�ÕmÑÓÖz×eÐ\ÕµÖ2å,àÂÕmäWà`ÐmÎ�Þ2à`Î�ÐÕmäWà`×Nã^Þ0å,àQÙ
Ö�ÝuÕmÎ�Ù.Û�àQÕmÐQçÜõuäeÑyÐ�Ðµà¢ÔaÕmÑÓÖz×SÐmäWÖ�ô9ÐJÎ�ôÎ¢ß$ÕµÖ_Û�à¢×WàQÙ.Î�ÍyÑÓêQà�ÕmäeÑyÐ�Ùmà¢ÐµÕµÙ6ÑyÔaÕmÑÓÖz×þÎ�ÍyÍÓÖ�ô'Ñy×WÛ�Õmäeà�×>ãeÞ�åMàQÙ�Ö�ÝuÕmÎ�ÙmÛ�àQÕmÐ
ÕµÖ�å,à0ØeÑPL,àQÙmà¢×NÕuÝ+Ù.ÖzÞ ÕmäWà�×Nã^Þ0å,àQÙ9Ö�Ý«Ö�åiÐµàQÙmâ�Î�ÕmÑÓÖz×eÐQçuõuäeà0é^ãWÙ.éMÖzÐmà`Ö�Ý«ÕmäeÑyÐuÛ�à¢×eàQÙ.Î�ÍyÑÓê¢Î�ÕmÑÓÖz×óÑyÐ9ÕµÖ�ÐmäeÖ�ô ÕmäeÎ�Õ
ÕmäWàVÎ�Þ2Özãe×NÕÖ�Ý`Î¢â�Î�ÑyÍyÎ�å^Íyà�Ñy×WÝGÖ�Ù.Þ¯Î�ÕmÑÓÖz×þú�ÕmäWà�×>ãeÞ0å,àQÙ¯Ö�Ý£Ö�å^ÐmàQÙmâ
Î�ÕmÑyÖz×eÐJú�ÑÏÐ¯ÑyÞ2é,Ö�ÙmÕmÎ�×NÕ2ô9ÑÓÕmäsÙ.à¢Ðµé,à¢ÔaÕ¯ÕµÖ
éeÙ.Ö�å^Î�å^ÑyÍyÑyÕ�ß¯à¢ÐµÕmÑÏÞ¯Î�Õµà¢Ð9ÍyÑyÚ�àÂÕmäeà�Öz×Wà¢ÐuÑy×�à¢ùNãeÎ�ÕmÑyÖz×eÐ �Jú\î>ç

è ÐmÐmã^Þ2à � *�Ù.àQéeÙmà¢Ðµà¢×NÕmÐ�ÕmäWà�Ùmà¢ÍyÎ�ÕmÑÓÖz×ÜÕmäeÎ�Õ0ÕmäWàÖ�å3æ©à¢ÔaÕmÐ�Û�à¢×WàQÙ.Î�ÕmÑÏ×WÛ�ÕmäWà�Ö�å^ÐµàQÙmâ�Î�ÕmÑÓÖz×eÐ )+* �������"� )J/�Î�Ùmà
ØeÑMLMàQÙmà¢×NÕuûüÎ�Ð®Ñy×��>à¢ÔaÕmÑyÖz×ÿzý6ñ�ô9ä^ÑyÍÓà®ÕmäeàuÖ�å3æµà¢ÔaÕmÐ«å,à¢äeÑy×eØ )+*®Î�×eØ )21\Î�Ù.àuÕmäWàuÐmÎ�Þ2à0ûüÑLç à�ç 2�*;� 231�ý6ç è ÐmÑÏÞ¯ÑyÍyÎ�Ù
ÐmÑÏÞ2é^ÍÓà£×Nã^Þ2àQÙ.ÑyÔQÎ�ÍjÐmÑÏÞ�ãeÍÏÎ�ÕmÑÓÖz×÷Î�ÐuÑy× �>à¢ÔaÕmÑyÖz×�ÿ>ñeéeÙmÖ�â>ÑÏØWà¢Ð!ÕmäWà`ÝGÖzÍyÍÓÖ�ô9Ñy×WÛJà¢ÐµÕmÑyÞÎ�Õµà��

� û 2�*;�9��	 )N* �9��� ).,��7 "� ).- �9#%� )"/ �9&�� )41 �9����� *5ý	�#��{î � û©í���ý
õuä^ÑyÐuÐmäWÖ�ô9Ð'ÕmäeÎ�Õ'Õmäeà�Î�ØeØeÑyÕmÑÓÖz×eÎ�ÍjÖ�å^ÐmàQÙmâ
Î�ÕmÑyÖz× ) 1 ñiÎ�×^Ø�ÕmäWà�Ú>×eÖ�ô9×VÙmà¢ÍyÎ�ÕmÑÓÖz×^ÐmäeÑÓé÷ÕmäeÎ�Õ 2 * �72 1 ñMÛzÑÓâ�à¢ÐÂÎ�×
ÑyÞ¯éeÙmÖ�â�à¢Ø�ÔaÖz×WÒ^ØWà¢×eÔaà�ÑÏ×�ÕmäWà0ÔQÍyÎ�ÐmÐ.ÑÓÒ^ÔQÎ�ÕmÑÓÖz×�Ö�Ý52�*�ûüÔaÝW�®ù>ãeÎ�ÕmÑÓÖz× �Ný6ç
5 à¢ØeãeÔaÕmÑÓÖz×�Ö�Ý�Õmäeà�ÐµàQÕuÖ�Ý«Ö�åiÐµàQÙmâ�Î�ÕmÑÓÖz×eÐuÎ�ÍyÐmÖäeÎ�Ðuà3L,à¢ÔaÕÂÖz×�ÕmäWà0ù>ãeÎ�ÍyÑyÕ�ß�Ö�ÝqÔQÍÏÎ�ÐmÐmÑÓÒ^ÔQÎ�ÕmÑyÖz×�Ñy×÷ÕmäWà0éeÙmà¢Ðµà¢×NÕ

Î�éeé^ÙmÖzÎ�Ô.äjç�0càQÕ � ,�ØWà¢×eÖ�Õµà�ÕmäeÎ�Õ£ÕmäWà�Ö�å3æµà¢ÔaÕmÐ£Û�à¢×WàQÙ.Î�ÕmÑy×eÛ�ÕmäWà�Ö�å^ÐµàQÙ.â
Î�ÕmÑÓÖz×^Ð�)+* � )., � ).-�Î�Ù.à�ØeÑMLMàQÙmà¢×NÕQç ��à
ÕmäWà¢×�Û�àQÕuÕmäeÎ�Õ � û 2�* � �
	 )+* �9� � ).,��7 "� ).- �9#%����,�ý �B��	��î û©í�í�ý
ô9ä^ÑyÔ.ä÷ÑyÐ!ÎÔaÖz×eÐmÑyØWàQÙ6Î�å^ÍÓà£Ùmà¢ØeãeÔaÕmÑyÖz×�Ö�ÝqÔaÖz×eÒ^ØWà¢×eÔaà�Ñy×�Õmäeà0ÔQÍyÎ�ÐmÐmÑyÒ^ÔQÎ�ÕmÑÓÖz×�Ö�Ý�2�*�ûüÔaÝW�®ù>ãeÎ�ÕmÑÓÖz× �Ný6ç
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õuä^ÑyÐ£Ðµà¢ÔaÕmÑÓÖz×IÑÏÍyÍyãeÐµÕµÙ6Î�Õµà¢ÐÂÎ�Û�à¢×eàQÙ.Î�ÍyÑÓê¢Î�ÕmÑÓÖz×ÜÖ�Ý\Õmäeà¯ÔQÍyÎ�ÐmÐmÑÓÒiÔQÎ�ÕmÑÓÖz×_éeÙmÖ�å^Íyà¢Þ Ö�ÝH�>à¢ÔaÕmÑyÖz×Iÿ�ô9äeÑÏÔ.ä_Î�ÐmÐmãeÞ¯à¢ØÜÎ
ÐmÞÎ�ÍyÍ«×Nã^Þ0å,àQÙ�Ö�ÝÚ3×WÖ�ô9×ÜÕmÎ�ÙmÛ�àQÕmÐ0ô'ÑÓÕmäeÑy×_Î�Ù.à¢ÐµÕµÙ.ÑyÔaÕµà¢ØÜÎ�Ù.à¢Î3ç è ÐmÐmãeÞ¯à¯×WÖ�ô ÕmäeÎ�Õ0ÕmäWà�Î�ÔaÕmãeÎ�Í;ÝGÖzãWÙ�ÕmÎ�ÙmÛ�àQÕmÐ
Î�ÙmàJÞ2à¢Þ�å,àQÙ.Ð9Ö�ÝBÎ�ÐµàQÕVU �+���;* �$� , ���������$� *�* '2Ö�Ý9í�í�ÔQÍyÎ�ÐmÐmÑyÒ^ÔQÎ�ÕmÑÓÖz×eÐÂÎ�×eØVÕmäeÎ�Õ£ÕmäWà�ù>ãeÎ�ÍyÑyÕ�ß÷Ö�Ý;Ö�å^ÐmàQÙmâ
Î�ÕmÑyÖz×eÐ
Î�Ùmà2ÕmäeàJÐ.Î�Þ2à¯Î�Ð�Ñy×óÕmäWà2Î�å,Ö�â�à¯àaøWÎ�Þ2é^Íyà¢ÐQçO�BùNãeÎ�ÕmÑyÖz×sí¢ÿ�ØWàQÒ^×Wà¢Ð¯ûüÐmÑÏÞ¯ÑyÍyÎ�ÙÂÕµÖ �®ù>ãeÎ�ÕmÑÓÖz×sí�ý'ÕmäWà¯ù>ãeÎ�ÍyÑyÕ�ß�Ö�Ý
ÕmäWà`Ö�åiÐµàQÙmâ�Î�ÕmÑÓÖz×eÐ�� � û )"!��#�$	 2%!��#�eý � & �� ��� ÑÓÝ(� �#��� ��ï Ö�ÕmäWàQÙmô9ÑÏÐµà û©í¢ÿzý

ô9äeàQÙmà'å,Ö�Õmä ��Î�×eØ ��Î�Ùmà`Î�×�à¢ÍÓà¢Þ2à¢×NÕ\Ö�Ý�U Î�×eØ�íN��� � �Wç;õuäeÑyÐÔaÖz×WÝGÖ�Ù.Þ¯Ð\ÕµÖ2ÕmäWà`ù>ãeÎ�ÍyÑÓÕZß¯Ö�ÝcÖ�å^ÐmàQÙmâ
Î�ÕmÑyÖz×eÐ
Î�ÐmÐ.ãeÞ2à¢Ø÷Ñy× �3à¢ÔaÕmÑÓÖz×�ÿ÷û �®ù>ãeÎ�ÕmÑÓÖz×$í�ý6ç
3wÝ®ÕmäeàQÙmà¯Î�Ùmà×WÖ�Ú3×WÖ�ô'×�Ùmà¢ÍyÎ�ÕmÑÓÖz×^Ð'å,àQÕZôBàQà¢×IÕmäWà2ÕmÎ�ÙmÛ�àQÕmÐQñ�ÕmäWà¢×�ÕmäWà2éeÙ.Ö�å^Î�å^ÑyÍyÑyÕ�ß÷Ö�Ý;2�*1�+� *`ÛzÑÓâ�à¢×ÜÕmäWà

Ö�å^ÐmàQÙmâ
Î�ÕmÑyÖz×�)+*;�9� *9ÑÏÐ � û 2�*;�9�;*K	 )N*;�7� *5ý �B�� ���óûüÔaÝW�®ù>ãeÎ�ÕmÑÓÖz×�ÿzý6ç
è ÐmÐmã^Þ2à�ñiÎ�ÐÂÎ�å,Ö�â�à�ñ,Ý+ÖzãeÙ9Ö�å^ÐµàQÙ.â
Î�ÕmÑÓÖz×^Ð*)"!5�8� !©ñ �	� í �.ÿ �!� � �÷Î�×eØVÕmäeÎ�Õ'Î�ÍÏÍ�Ö�å3æµà¢ÔaÕmÐ£Î�Ùmà�ØeÑMLMàQÙmà¢×NÕ�û �÷ý6ç��à�Û�àQÕÂÑy×�ÕmäeÑyÐ!ÔQÎ�Ðmà0ÕmäeÎ�Õ�ûüÐmÕmÑyÍyÍMâ>ÑÏÎ2ÐmÑyÞ2é^Íyà£Ð.ÑyÞ�ã^ÍyÎ�ÕmÑÓÖz×eÐ6ý �

� û 2�*;�9�;*9	 )J!��9� ! ����ý	���� ��ÿ � �Çí �.ÿ �!� � � û©í �zý
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ô9äeàQÙmà � Î�ÐBÎ�å,Ö�â�à9ØWà¢×eÖ�Õµà¢Ð®ÕmäeÎ�ÕBÎ�ÍyÍ3Ö�å3æµà¢ÔaÕmÐ42�*¢ñÓçQç¢çQñ 2%/'Î�Ùmà9ØeÑPL,àQÙmà¢×NÕQç è Ð;Ö�é^éMÖzÐmà¢Ø2ÕµÖ0Ñy×JÕmäWà'ÔQÍyÎ�ÐmÐmÑÓÒiÔQÎ�ÕmÑÓÖz×
éeÙ.Ö�å^ÍÓà¢Þ Ö�Ý�Ðµà¢ÔaÕmÑyÖz× ÿáûüÐµàQàóà¢ùNãeÎ�ÕmÑyÖz× �Ný6ñuÕmäeàVÑy×WÝGÖ�Ù.Þ¯Î�ÕmÑyÖz× û ��ý¯ÕmäeÎ�Õ�ÕmäWà�ÕmÎ�ÙmÛ�àQÕmÐ�Î�Ùmà_ØeÑPL,àQÙmà¢×NÕØWÖþ×WÖ�Õ
ÐmÑyÛz×eÑÓÒ^ÔQÎ�×NÕmÍÓß�Øeà¢ÔaÙmà¢Î�Ðµà�ÕmäWà0ãe×eÔaàQÙ.ÕmÎ�Ñy×�ÕZß÷Ö�Ý;ÔQÍyÎ�ÐmÐmÑyÒ^ÔQÎ�ÕmÑÓÖz×Iûü×WÖ�Õµà�Ý+Ù.ÖzÞ Î�å,Ö�â�à�ÕmäeÎ�Õ � û 2 * �8� * 	 ) * �8� * ý;��� ����ý6ç

è ÐmÐmã^Þ2à`×WÖ�ô�ñeÎ�Ð!Î�×�ÑyÍyÍyãeÐmÕµÙ.Î�ÕmÑÓÖz×jñNÕmäeÎ�Õ!ÕmäWà£Ùmà¢ÍyÎ�ÕmÑÓâ�à�Ð.ÑÓêQà¢ÐÖ�Ý�Õmäeà �2ÕmÎ�Ù.Û�àQÕmÐ9ÔaÖz×eÐµÕmÑyÕmãWÕµà¢Ð!Î2ÐµÕµÙmÖz×WÛ¯ÍÏÑy×Wà¢Î�Ù
Ùmà¢ÍÏÎ�ÕmÑÓÖz×>S Öz×�ÕmäWà�ÐµàQÕ U Ö�Ý �ÕmÎ�Ù.Û�àQÕmÐQç�3wÕ'Þ¯ÑyÛzä�Õuà�ç ÛWç9åMà0Ú>×WÖ�ô9×VÕmäeÎ�Õ9Ö�å3æµà¢ÔaÕJí0ÑyÐ'ÐmÞ¯Î�ÍyÍÓàQÙ9ÕmäeÎ�×�Ö�åWæ©à¢ÔaÕ`ÿ>ñ
ô9ä^ÑyÔ.ä�ÑyÐ®ÐmÞÎ�ÍyÍÓàQÙ®Õmä^Î�×�Ö�åWæ©à¢ÔaÕ ��àQÕmÔ�çÂûüÑ ç à�ç;Î�ÐBÑyÝjÕmäWà9à¢ÍÓà¢Þ¯à¢×�ÕmÐ\Ö�Ý0U�ôBàQÙ.à'ÍÓÖ�ÛzÑyÔQÎ�ÍÏÍÓß2Ö�ÙmÛzÎ�×eÑÓêQà¢Ø�Î�ÍÓÖz×WÛJÎ0ÍÏÑy×Wà�ý6ç

õ9äeÑyÐ¯Þ2à¢Î�×^ÐQñuÞ¯Î�ÕmäWà¢Þ¯Î�ÕmÑÏÔQÎ�ÍyÍÓß�ñuÕmäeÎ�Õ�Ý+Ö�Ù�Î�×NßsÕ�ô\ÖSØ^ÑPLMàQÙ.à¢×�Õ¯Ö�åWæ©à¢ÔaÕmÐ 2 ��� Ñy×@U£ñ!à¢ÑÓÕmäeàQÙ 2 S�� Ö�Ù
�'S 2Iç43ZÕuÎ�ÍyÐmÖÞ2à¢Î�×eÐ!Õmä^Î�Õ 2 S���Î�×eØ��'S�� ÛzÑÓâ�à¢Ð9ÕmäeÎ�Õ 2 S�� ûüÎ�×^Ø�ÑÓÕuÑyÐ!×WàQâ�àQÙ'ÕµÙ.ãWà`ÕmäeÎ�Õ�2 S 2�ý6ç
3wÝqôBà�Ú>×eÖ�ô�ñMÝ+Ö�Ù'àaø3Î�Þ¯é^ÍÓà�ñMÕmäeÎ�Õ�2 * ÑyÐ+X ÍÓà¢Ð.Ð9ÕmäeÎ�× XiÎ�×WÖ�ÕmäWàQÙÂÖ�å^ÐµàQÙ.â�à¢Ø�Ö�å3æµà¢ÔaÕ 2 , ûüÑ ç à�ç 2 * S 2 , ý6ñiÕmäeà¢×�ô\à
Û�àQÕ�� � û 2�*;�9�;*K	 2�*"S 2�,�ý �B�� ��� û©í �Ný�3ÑÏÞ¯ÑyÍyÎ�Ù.Íyß�ô\à0äeÎ�â�à0ÕmäeÎ�Õ � û 2�*;�9�;*K	 2�*"S 2�,NS 2�-�ý ����}ï � û©í �zý
Î�×eØ�ÑÓÝ�Î�ÍyÍ,Õmäeà�Ý+ÖzãeÙ!Ö�å^ÐµàQÙmâ�à¢Ø�Ö�å3æ©à¢ÔaÕmÐ'Î�Ùmà0ÐµÕµÙ.Öz×WÛzÍÓß�ÍyÑy×Wà¢Î�Ù.Íyß¯Ùmà¢ÍyÎ�Õµà¢Ø��

� û 2�* � � *K	 2�*"S 2�,NS 2�-NS 2%/�ý �B��{î�� û©í �zý

	 
 Ë2¾µ½,¾.Èu¼����jÀÂÁJÈuÁ2¾.¼6¾©½,¾.Ä;Æ

õuäeà�Î�å,Ö�â�à¯ÐµÕmÎ�ÕmÑÏÐµÕmÑyÔQÎ�Í�Î�éeéeÙmÖzÎ�Ô6ä�Î�ÐmÐmãeÞ2à¢ÐÂÎ�äWÖzÞ2Ö�Û�à¢×WàQÖzã^ÐÂØ^ÑyÐµÕµÙ.ÑÓåiãWÕmÑÓÖz×÷Ö�Ý;Õmäeà�Ñy×^ÑÓÕmÑyÎ�ÍjéeÙ.Ö�å^Î�å^ÑyÍyÑyÕmÑÓà¢Ð!Ö�â�àQÙ
ÕmäWà�ÐµàQÕ0Ö�Ý!é,ÖzÐmÐ.ÑÓå^ÍÓà2ÐµÕmÎ�Õµà¢ÐQçVõuäeÑyÐ�ÑÏÐ0Î�×^Î�ÕmãWÙ.Î�Í®Ô6äWÖzÑyÔaà�ô9äWà¢×�ÕmäeàQÙmà�ÑyÐ�×WÖVÑÏ×WÝ+Ö�Ù6Þ¯Î�ÕmÑÓÖz×�ÛzÑÓâ3Ñy×WÛ÷é^ÙmàQÝ+àQÙ.à¢×eÔaà
ÕµÖSÐµé,à¢ÔQÑyÎ�Í9Î�ÍyÕµàQÙ.×eÎ�ÕmÑÓâ�à¢ÐQçÇõuäWàóãeÐµàVÖ�Ý�ÕmäWàóÙmà¢ÍyÎ�ÕmÑÓÖz× � Î�åMÖ�â�à�ÔQÎ�×áå,àóÍÓÖNÖ�Ú�à¢Ø Î�Õ�Î�Ð�ØWàQÒ^×eÑy×eÛIÎ�×áÑÏ×eÑÓÕmÑyÎ�Í
éeÙ.Ö�å^Î�å^ÑyÍyÑyÕ�ß�ô9äeàQÙmàuÕmäWà9ÐmÕmÎ�Õµà¢Ð\×eÖ�Õ®ÔaÖz×WÝGÖ�Ù.Þ¯Ñy×WÛ`ÕµÖ�ÕmäWà9Ù.à¢ÍyÎ�ÕmÑÓÖz×¯äeÎ�Ð®éeÙmÖ�å^Î�åiÑyÍyÑÓÕZß0êQàQÙmÖ�ûüÎ�×^Ø¯ÕmäWà'Ö�ÕmäWàQÙBÐµÕmÎ�Õµà¢Ð
à¢Î�Ô6ä äeÎ¢â3Ñy×WÛ_ÕmäWà÷ÐmÎ�Þ¯à�Ñy×eÑÓÕmÑyÎ�Í®éeÙmÖ�å^Î�åiÑyÍyÑÓÕZßWý6ç è ÔaàQÙmÕmÎ�Ñy×SÙmà¢ÍÏÎ�ÕmÑÓÖz×jñ®Ñy×þÖ�ÕmäWàQÙ2ô\Ö�Ù.ØeÐ¢ñ;Ùmà¢ÐµÕµÙ.ÑÏÔaÕmÐJÕmäWà�Ðµà¢Î�Ù.Ô6ä
ÐµéiÎ�Ôaà�Ö�Ù¯ÔaÖz×^Ôaà¢×�ÕµÙ.Î�Õµà¢ÐÕmäWà�éeÙmÖ�å^Î�åiÑyÍyÑÓÕZß�ÕµÖóÕmäeà�Ð.ãWå^Ðµé^Î�Ôaà÷ÔaÖz×WÝGÖ�Ù.Þ¯ÑÏ×WÛVÕµÖ_ÕmäWà�Ùmà¢ÍÏÎ�ÕmÑÓÖz×jç :ÂÕmäeàQÙ�ÕZßNé,à¢ÐJÖ�Ý
Ñy×^ÑÓÕmÑyÎ�ÍMØeÑyÐµÕµÙ.Ñyå^ãWÕmÑÓÖz×eÐ\ÔQÎ�×�ä^Î¢â�à0ÐmÑÏÞ¯ÑyÍyÎ�Ùà3L,à¢ÔaÕmÐ9Öz×÷Õmäeà0ÔQÍyÎ�ÐmÐmÑyÒ^ÔQÎ�ÕmÑÓÖz×eÐ!ÐmÑÏÞ¯ÑyÍyÎ�ÙÕµÖ¯ÕmäWÖzÐmà0Î�å,Ö�â�à�ç

� ���jÄ;È\½,ÉÊÄ®ËÂ½öÀ��IÉÊÈuË� À'Á�Ã^Ä;Å�½,Æ
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õuäeààaøWÎ�Þ2é^ÍÓà¢Ð�Î�å,Ö�â�à÷Î�ÐmÐmãeÞ¯à¢ÐQñ«Ý+Ö�ÙJÎóÍyÎ�ÙmÛ�à�×NãeÞ�å,àQÙ0Ö�ÝuÖ�åWæ©à¢ÔaÕmÐQñBäWà¢Î¢â>ßIÔaÖzÞ2é^ãeÕmÑy×WÛVÎ�×^ØIÕmäWà�Þ2àQÕmäWÖ3ØþÑyÐ
ÕmäWàQÙ.àQÝ+Ö�Ùmà÷×WÖ�Õ2ØeÑyÙmà¢ÔaÕmÍÓß�éeÙ.Î�ÔaÕmÑÏÔQÎ�ÍBÝGÖ�Ù2ÍyÎ�ÙmÛ�à�éeÙmÖ�åiÍÓà¢Þ¯ÐQç è Þ¯Î�ÑÏ×$Ô6äeÎ�ÍyÍÓà¢×WÛ�à÷ÑyÐ�ÕmäWàQÙmàQÝGÖ�Ùmà÷Þ2à¢Î�×eÑÏ×WÛ�ÝGã^ÍyÍÓß_ÕµÖ
Ðµà¢Î�Ù6Ô.ä ÕmäWÙmÖzãWÛzä�Öz×eÍÓß Î$ÐmÞ¯Î�ÍyÍÓàQÙ�é^Î�ÙmÕ�Ö�Ý�ÕmäWàVÐmÕmÎ�Õµà_Ðmé^Î�Ôaà�Ö�Ù�ÕµÖSÐµà¢Î�Ù.Ô.äáÕmäWÙmÖzãeÛzäáÑÓÕ�Ñy×�Î$ÔaÖzÐµÕ�à3LMà¢ÔaÕmÑyâ�à
Þ¯Î�×^×WàQÙ�Î�×^ØIàQâ�à¢×NÕmãeÎ�ÍyÍÓßIÕµÖ_ÐmÕµÖ�éþé^ÙmÖ>Ôaà¢Ð.ÐmÑy×WÛ�ô'äWà¢×$Ð.ã��ÔQÑÓà¢×NÕ�Ù.à¢ÐmãeÍÓÕmÐ�Î�Ùmà�Ö�åeÕmÎ�Ñy×Wà¢Øjç è ×$Î�ÍÓÛ�Ö�Ù6ÑÓÕmäeÞ ÔQÎ�×
ãeÐmà2Ú>×WÖ�ô9ÍÓà¢ØWÛ�à¯Î�å,ÖzãWÕ0é^ä�ß3ÐmÑyÔQÎ�ÍqÙ.à¢ÐµÕµÙ.ÑyÔaÕmÑÓÖz×^Ð`Î�×eØÜÑy×WÝGÖ�Ù.Þ¯Î�ÕmÑyÖz×VÝGÙmÖzÞ ÑÏ×�Õµà¢ÍyÍÏÑÓÛ�à¢×eÔaà¯Ñy×_Ö�Ù.ØeàQÙ�ÕµÖ�Ùmà¢Øeã^Ôaà2ÕmäWà
Ðµà¢Î�Ù6Ô.ä¯ÐµéiÎ�Ôaà�ç �3ÑÓÕmãeÎ�ÕmÑÓÖz×2Î�×^ØJÕmäWÙmà¢Î�Õ®Î�ÐmÐmà¢ÐmÐmÞ2à¢×NÕmÐ;ÔQÎ�×¯Î�ÍyÐmÖ`éeÙmÖ�â3ÑyØWà!Ñy×eÝ+Ö�Ù.ÞÎ�ÕmÑÓÖz×JÝ+Ö�Ù«Ù.à¢ÐµÕµÙ.ÑyÔaÕmÑy×eÛÂÕmäeà9Ðµà¢Î�Ù.Ô6ä
ÐµéiÎ�Ôaà\ÝGÖ�Ù«Ò^×eØ^Ñy×WÛ9Ðmã��ÔQÑÓà¢×NÕqÑÏ×WÝ+Ö�Ù6Þ¯Î�ÕmÑÓÖz×�Ý+Ö�Ù;Î�ÔaÕmãeÎ�ÍWØeà¢ÔQÑyÐmÑÓÖz×eÐ¢ç�õuäeÑÏÐ�Î�éeé^ÙmÖzÎ�Ô.äJÝGÖ�Ù«à��ÔQÑÓà¢×NÕ«Ðµà¢Î�Ù.Ô.ä¯Ùmà¢ùNã^ÑÓÙmà¢Ð
�eàaøWÑÓå^ÍyàÂãeÐmàQÙ9Ñy×NÕµàQÙ.Î�ÔaÕmÑÓÖz×eÐQç

���76 � �G�>�T�G�������������R� -+�G.PQ-+���S���T���G N

è ÐmÐmãeÞ¯à�Î�ÐµàQÕ����+�%) * � ) , ��������� )���'�Ö�Ý�� Ñy×eØWàQé,à¢×eØeà¢×�ÕuÖ�åiÐµàQÙmâ�Î�ÕmÑÓÖz×eÐ'Ö�Ý®ÐmÑy×WÛzã^ÍyÎ�Ù'Þ2à¢Þ�å,àQÙ.Ð'Ö�Ý®Î�ÍÏÎ�ÙmÛ�à
ÐµàQÕ ��� * �$� ,$����� �$����'Ö�Ý � ÕmÎ�ÙmÛ�àQÕmÐ�ô9ÑÓÕmä^Ñy×_Î÷Ùmà¢ÐµÕµÙ.ÑÏÔaÕµà¢ØIÎ�Ùmà¢ÎIûüÐ.Î¢ß!�#"�ÿ���ý6ç 2%!uØWà¢×eÖ�Õµà¢Ð�ÕmäWà¯ÕµÙ6ãWà¯â�Î�ÍyãWà
å,à¢äeÑy×^ØÕmäWà`Ö�åiÐµàQÙmâ�Î�ÕmÑÓÖz× )"!qÎ�×^Ø÷Î�×÷Ö�å^ÐµàQÙmâ�àQÙ9ô9ÑÓÕmä�Ñy×eÔaÖzÞ2éiÍÓàQÕµà�Ñy×WÝGÖ�Ù.Þ¯Î�ÕmÑÓÖz×�Î�å,ÖzãWÕ!ÑÓÕQñeÞ¯Î�ß�ÕµÙmà¢Î�Õ 2%!«Î�ÐuÎ
Ù.Î�×^ØWÖzÞ�â
Î�Ù6ÑyÎ�å^ÍÓà�ç
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è ÐmÐmã^Þ2à0ÕmäeÎ�Õ£à¢Î�Ô6äóÐmÕmÎ�Õµà�� ��û 2�* �������"� 2 � ý6ñ,ä^Î�ÐÂÎ�×óÎ�ÐmÐµÖ3ÔQÑyÎ�Õµà¢Ø���Ñy×NÕµàQÙmà¢ÐµÕÂÕµÖ�Ú>×WÖ�ô��3ç*36ç à�çMÕmäWàQÙmàJÑyÐÂÎ
é^Î�ß�Ö�LIûGÖ�ÙBÐmÎ�â�à¢ØÔaÖzÐµÕ6ýqÎ�Ð.ÐµÖ>ÔQÑÏÎ�Õµà¢Ø¯ô9ÑÓÕmä2ÑÏ×WÝ+Ö�Ù6Þ¯Î�ÕmÑÓÖz×JÎ�å,ÖzãWÕ«ÕmäWà!â�Î�ÍyãWà¢Ð«Ö�Ý�2%!©ç	:`×Wà!Þ¯Î¢ßJÕmäWàQÙmàQÝGÖ�ÙmàuôÎ�×NÕ;ÕµÖ
à¢ÐµÕmÑÏÞ¯Î�Õµà0ÕmäWà�éeÙmÖ�å^Î�åiÑyÍyÑÓÕZß�ØeÑyÐmÕµÙ.ÑÓå^ãWÕmÑyÖz×�ÝGÖ�Ù"�_Ö�ÙÂÎ�Õ'ÍÓà¢Î�ÐµÕ'Ö�åeÕmÎ�Ñy×�é^Î�ÙmÕmÍÓß�Ú3×WÖ�ô9Íyà¢ØWÛ�à�Î�å,ÖzãWÕ9ÑyÕmÐuéeÙmÖ�åiÎ�å^ÑyÍyÑÓÕZß
ØeÑÏÐµÕµÙ.ÑÓå^ãeÕmÑÓÖz×jç

è ×÷à��ÔQÑyà¢×�Õ9Ðmà¢Î�Ù.Ô.äVÎ�Ý+ÕµàQÙ'à¢ÐµÕmÑyÞ¯Î�Õµà¢Ð'Ö�Ý�Õmäeà�éeÙmÖ�å^Î�åiÑyÍyÑÓÕZß¯Ö�Ý���Ñy×�ÕµàQÙ.à¢ÐµÕmÑy×WÛ��¯ÐmÕmÎ�Õµà¢ÐQñiÔQÎ�×VãWÕmÑyÍyÑÓêQà`Î�×�ÑÏ×eÑÓÕmÑyÎ�Í
éeÙ.Ö�å^Î�å^ÑyÍyÑyÕ�ß�Ø^ÑyÐµÕµÙ.ÑÓåiãWÕmÑÓÖz×�Öz×¯ÕmäWàÂÐµÕmÎ�Õµà'Ðmé^Î�Ôaà�ç;õuäWà9Ðmà¢Î�Ù.Ô.ä�ÔQÎ�×�ÑÏ×2ÕmäeÑyÐ«ôÎ¢ßÒeÙ.ÐµÕ®ÍyÖNÖ�ÚJÕmäWÙmÖzãeÛzä2é^Î�ÙmÕmÐ®Ö�ÝjÕmäWà
Ðµà¢Î�Ù6Ô.ä2Ðµé^Î�Ôaà\ô9ÑÓÕmä�ÕmäWà!äeÑÓÛzäeà¢ÐµÕcàaø3é,à¢ÔaÕµà¢ØJé^Î¢ß�Ö�Lqç 0�àQÕ	� Î�×eØ�
 åMà\Õ�ô\Ö`ØeÑPL,àQÙmà¢×NÕ�é^Î�Ù.ÕmÐ�Ö�Ý^ÕmäWà!Ðµà¢Î�Ù.Ô.äJÐµéiÎ�Ôaà�ç)£Ñyâ�à¢×VÕmä^Î�Õ�iû�� ����ý'Î�×eØ��Mû�� ��
¯ý'Î�ÙmàJÕmäWàJé^Î¢ß�Ö�LjÐ`ÕµÖ÷Ú3×WÖ�ô ÑyÝ�� ���ÊÎ�×eØ�� ��
�ñjÙmà¢Ðµé,à¢ÔaÕmÑÓâ�à¢Íyß�ñ�Î�×eØ
ÕmäeÎ�Õ��#��� Î�×eØ�� ��
 ÐmÑyÞ¯ÑÏÍyÎ�Ù.ÍÓß÷äeÎ�Ð`Ñy×^ÑÓÕmÑyÎ�ÍBûüã^×eÔaÖz×eØeÑÓÕmÑyÖz×eÎ�Í+ýé^ÙmÖ�å^Î�å^ÑyÍÏÑÓÕmÑÓà¢Ð � û�� ���÷ý'Î�×eØ � û��#��
¯ý6ç
3wÝBÎ�ØWà¢ÔQÑyÐ.ÑÓÖz×_ÔaÖzÞ2é,Öz×Wà¢×�Õ`Þ�ãeÐµÕ`Þ¯Î�Ú�àÎ�éeÙ6ÑÓÖ�Ù.ÑÓÕZß�å,àQÕ�ô\àQà¢×ÜÔQÎ�ÍyÔQãeÍyÎ�ÕmÑÏ×WÛ � û�� ���T	 �,ý'Ö�Ù � û��#��
 	 �MýJûGÝGÖ�Ù
àaøWÎ�Þ2é^ÍÓà'ô9ÑÓÕmäeÑÏ×¯Î0ÛzÑyâ�à¢×�ÕmÑÏÞ2à�ý6ñ3ÕmäWà¢×à¢ÐmÕmÑyÞ¯Î�ÕmÑy×WÛ � û��>���T	 �,ý«ô\ÖzãeÍyØ�å,à'Î�×eÎ�ÕmãWÙ.Î�ÍMÔ.äWÖzÑÏÔaàÂÑÓÝjÕmäeà'àaø3é,à¢ÔaÕµà¢Ø
é^Î�ß�Ö�L��¯û��÷ý ���iû�� ����ýHC � û��'���÷ý�ÑyÐ2ÐmÑyÛz×eÑÓÒ^ÔQÎ�×NÕmÍÓßIÍyÎ�Ù.Û�àQÙ¯ÕmäeÎ�×��û�
2ý ���Mû�� ��
¯ýJC � û�����
¯ý6ç
3wÝÕmäWàé^Î�ß�Ö�L�ÝGÙmÖzÞ à¢ÐµÕmÑÏÞ¯Î�Õµà¢Ð0ÝGÖ�Ù���� 
 ÑyÐ�àaø>é,à¢ÔaÕµà¢Ø$ÕµÖVå,àÞ�ãeÔ.äþÍyÎ�ÙmÛ�àQÙ�ÕmäeÎ�×ÜÕmäeà�ÔaÖzÐµÕ�Ö�Ý!ô\Î�ÑyÕmÑy×WÛ�ÝGÖ�Ù
ÕmäWàJà¢ÐµÕmÑÏÞ¯Î�Õµà¢ÐQñ�ÕmäWà¢×�Î÷×^Î�ÕmãWÙ.Î�ÍqÔ.äWÖzÑÏÔaà2ôBÖzãeÍÏØVå,àJÕµÖ÷ôÎ�ÑÓÕ£Ý+Ö�Ù�à¢ÐmÕmÑyÞ¯Î�Õµà¢Ð£ÝGÖ�Ù!� ��
�ç 3ZÝ"�iû��B��#`ý�����Ö�Ù� û�� �$��ý4�B�3ñeÕmäWà¢×÷Õmäeà�é^Î�ÙmÕ%# Þ¯Î¢ß÷×WÖ�Õ9åMà�ÑÏ×�ÕµàQÙmà¢ÐmÕmÑy×WÛJÕµÖ�Ðµà¢Î�Ù6Ô.ä�ÕmäeÙmÖzãWÛzäjç

& Ä	�¢Ä4�jÄ®ËJÅ«Ä;Æ

' ç ò Ùmà¢Ñy×WÖ�â>ÑyÔ6äjç 5 Î�×^ØWÖzÞ ÐmàQÕmÐÂã^×eÑÓÝGß�ñ^àaø3é^ÍyÎ�Ñy×jñiÎ�×eØVÎ�ÑÏØ�Ú3×WÖ�ô'×�ãe×eÔaàQÙ.ÕmÎ�Ñy×�ÕZß�Þ2àQÕmäWÖ3ØeÐÂÑy×�àaø3é,àQÙmÕ'Ðmß>ÐµÕµà¢ÞÐQç
3©×�(eç()ÂÖzãWÕmÐ.ÑyÎ�ÐQñ 5 ç*)�ç �Mç�ëVÎ�äeÍÓàQÙ�ñ�Î�×eØ$õ`ç,+'ÛzãWß�à¢×jñqà¢ØeÑÓÕµÖ�Ù6ÐQñ.-H40/21�35476 6 2 098;:,<6=35>@?145/A1$B"C�CADFE�GI4�2�E�35/eñ
éiÎ�Û�à¢Ð ��ÿ3í@H �%� �>ç �>éeÙ.Ñy×eÛ�àQÙµú ' àQÙ.ÍyÎ�ÛWñI+'àQôKJ;Ö�ÙmÚMñ�í¢î�îzïNç

5 ç*)�ç �,ç�ë�Î�ä^ÍÓàQÙ¢ç 5 Î�×^ØWÖzÞ ÐµàQÕmÐ0ÑÏ×�Ñy×WÝGÖ�Ù.Þ¯Î�ÕmÑÓÖz×_ÝüãeÐmÑÓÖz×óú9Î�×^Ø�Ö�â�àQÙmâ3ÑÓàQô�ç 3w×�(eç )ÂÖzãWÕmÐmÑÏÎ�ÐQñ 5 ç*)�ç �,ç�ë�Î�ä^ÍÓàQÙ¢ñ
Î�×^ØVõ`çA+9Ûzãeß�à¢×jñ,à¢ØeÑÓÕµÖ�Ù.ÐQñL-H45/21M354�6 6 2 0N8�:,< 6O35>P? 45/219BQC�C2DRE�GI4�2�E�35/eñjé^Î�Û�à¢ÐJí¢ÿ�îSHií �%�Wç(�3éeÙ.Ñy×WÛ�àQÙmú ' àQÙ.ÍyÎ�ÛWñ
+'àQôKJ;Ö�ÙmÚMñcí¢î�îzïNç

T � ��Ä®Ë��¯¾ 
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V �P� 
��%-+��9P9	.	?'������ "'E!�T���,-�./"%�OJC./-�N�.	�O� ���R� -+�G.PQ-+���S�������

õuäeà�ÝGÖzÍyÍÓÖ�ô9Ñy×WÛóÐmÔaà¢×eÎ�Ù.ÑÓÖ�ÑyÍÏÍyãeÐµÕµÙ.Î�Õµà¢Ð�ÕmäWà÷ãeÐµà�Ö�Ý9Õmäeà�é^Ùmà¢Ðµà¢×NÕJÎ�é^éeÙmÖzÎ�Ô.äSÕµÖ�äWà¢Íyéþà¢ÐmÕmÎ�å^ÍyÑyÐmä^Ñy×WÛ�Î_ÐmÑÓÕmã^Î�ÕmÑÓÖz×
é^ÑÏÔaÕmãWÙmà�ç è × ãe×eÚ>×WÖ�ô9×öûGé,Ö�Õµà¢×�ÕmÑyÎ�ÍÏÍÓßáäWÖzÐmÕmÑyÍÓà�ýÛ�ÙmÖzãWé Ö�Ý�Ý+ÖzãeÙ÷åMÖzÎ�ÕmÐ$û ���! "�$#%�$&>ý�ÑyÐ�Ö�å^ÐµàQÙmâ�à¢Ø à¢×�ÕµàQÙ.ÑÏ×WÛ Î
+'Ö�Ùmô\àQÛzÑyÎ�×�Ý{æµÖ�Ù.Øjç;3w×NÕµà¢ÍyÍyÑÓÛ�à¢×^Ôaà0Î�×eØ�Û�à¢×eàQÙ.Î�Í�Ð.ÑÓÕmãeÎ�ÕmÑÓÖz×VÎ�ÐmÐµà¢ÐmÐmÞ¯à¢×�Õ'Ùmà¢ÐmãeÍÓÕmÐ9Ñy×�ÕmäeÎ�ÕÂÎ¯Õµà¢Î�Þ ÑyÐ9ÐmàQÕ'ãWéVô9ÑÓÕmä
ÕmäWàÂÞ¯ÑyÐmÐ.ÑÓÖz×JÕµÖ�Þ¯Öz×eÑÓÕµÖ�Ù®Õmäeà9å,ÖzÎ�ÕmÐQç;õuäWà'Þ2Öz×eÑÓÕµÖ�Ù.ÑÏ×WÛ�ÑyÐ;ÕµÖ�å,à'ÔaÖz×eØeã^ÔaÕµà¢ØÑy×�Î0ØeÑyÐ.ÔaÙmàQÕµà98
äeÑyØeØeà¢×¯Þ¯Î�×e×WàQÙBÕµÖ
éeÙ.àQâ�à¢×�Õ£ÙmàQâ�à¢Î�ÍyÑÏ×WÛÕmäWà2ÍÓàQâ�à¢Í�Ö�Ý®Þ¯Öz×eÑÓÕµÖ�Ù.Ñy×eÛWñiäWà¢×eÔaà2äWà¢ÍÏÑyÔaÖ�éeÕµàQÙ.ÐQñMÙ.Î�ØeÎ�Ù6Ð9àQÕmÔ�ç�ÔQÎ�×e×eÖ�Õ'å,àJãeÐµà¢Øjç 5 àQâ�à¢Î�ÍyÑÏ×WÛWñ
ÝGÖ�Ù®Î�×¯à¢×eà¢Þ0ß�ñ>ÕmäWà9ÍÓàQâ�à¢ÍeÖ�Ý,Þ¯Öz×eÑÓÕµÖ�Ù.Ñy×eÛ£Î�×^Ø2Ùmà¢Ðµé,Öz×eÐµà!éiÎ�ÕµÕµàQÙ.×eÐ®ÑÏÐqÙmàQÛzÎ�Ù.ØWà¢ØÕµÖ0Ñy×eÔaÙmà¢Î�ÐmàuÕµÖ�â3ãeÍy×WàQÙ.Î�åiÑyÍyÑÓÕZß0Ñy×
ÕmäWà!ÛzÑyâ�à¢×ÐmÑÓÕmã^Î�ÕmÑÓÖz×2Î�×eØ¯ÑÓÕ«ô'ÑyÍyÍ3Î�ÍyÐµÖ�Ñy×^ÔaÙmà¢Î�Ðµà!ÕmäWà9×eàQà¢Ø2Ý+Ö�Ù\ÔaÖzÐµÕmÍÓßJÔ.äeÎ�×eÛ�à'Ñy×2Ðµà¢ÔQãeÙ.ÑÓÕ�ß�Ùmà¢ÍyÎ�Õµà¢ØÑy×�â�à¢ÐmÕmÞ2à¢×�ÕmÐ¢ç

õ9äWàQÙmà�Î�Ùmà0ÐmàQâ�àQÙ.Î�Í�äNßNé,Ö�ÕmäWà¢Ðµà¢ÐuÝ+Ö�Ù'ô9ä�ß�ÕmäWà`å,ÖzÎ�ÕmÐ9ä^Î¢â�à�à¢×NÕµàQÙmà¢Ø�Õmäeà�Ý æµÖ�Ù.Ø��R í��'õuäWàQß�Î�Ùmà�ÙmàQÛzãeÍÏÎ�Ù!ÕµÖzãWÙ.ÑyÐµÕ!å,ÖzÎ�ÕmÐQçR ÿ � è Õ9ÍÓà¢Î�ÐµÕuÖz×eà�å,ÖzÎ�Õ0ûGåMÖzÎ�Õ �3ýÑÏÐÕµà¢ÐµÕmÑy×WÛ¯ÖzãeÙ9Ñy×NÕµà¢ÍyÍyÑÓÛ�à¢×eÔaà�ñWÍÓàQâ�à¢Í�Ö�ÝqÎ�ÍyàQÙmÕuÎ�×eØ÷Ùmà¢ÐméMÖz×^Ðµà£é^Î�ÕµÕµàQÙ.×eÐQçR � �'õuäWà`å,ÖzÎ�Õ���ÑyÐÝ+Ö�Ù'ÐmÎ�å,Ö�ÕmÎ�ÛzÑy×WÛÎ2é,Ö�ôBàQÙuéiÍyÎ�×�ÕuÑÏ×�ÕmäWà�Ý{æ©Ö�Ù.Ø�ç
õuäeàÂÑy×NÕµà¢ÍyÍyÑyÛ�à¢×eÔaà'Õµà¢Î�Þ ÑyÐÎ�ÐmÐmãeÞ2à¢Ø�ÕµÖ2Ù.àQéMÖ�Ù.Õ\ÑÓÝcÕmäWà£éMÖ�ôBàQÙ!éiÍyÎ�×�Õ!ÑyÐÎ�Õ!Ù.ÑÏÐµÚVûGà¢Î�Ù.ÍÓß�à¢×WÖzãWÛzä�ÕµÖ2éeÙmÖ�Õµà¢ÔaÕ!Õmä^ÑyÐ
é,ÖzÐmÐmÑyå^ÍÓàÂÕmÎ�ÙmÛ�àQÕ6ý6ç
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õ9äWà�ÖzãWÕmÍÓàQÕ9Ö�Ý�Õmäeà�Ý æµÖ�Ù.Ø�ÑÏÐ!ôBà¢ÍÏÍjÖ�å^ÐµàQÙmâ�à¢Ø�ñiÞ2à¢Î�×eÑÏ×WÛ2ÕmäeÎ�Õ'ÑyÕuÑyÐuÚ3×WÖ�ô'×�äWÖ�ô Þ¯Î�×Nß�å,ÖzÎ�ÕmÐ'äeÎ¢â�à�à¢×�ÕµàQÙ.à¢Ø
ÕmäWà�Ý æµÖ�Ù.ØVÎ�×eØ�Õmä^Î�Õ'Î�×Nß÷åMÖzÎ�ÕmÐ£ÔaÖzÞ¯ÑÏ×WÛÑy×NÕµÖÕmäWà�Ý{æ©Ö�Ù.Ø�ô9ÑyÍyÍ,å,à0ÐméMÖ�ÕµÕµà¢Ø�ç9õuäWà�å,ÖzÎ�ÕmÐÂÔQÎ�×óåMà�ØeÑyÐµÕmÑy×eÛzãeÑyÐmäWà¢Ø
ÝGÙmÖzÞ à¢Î�Ô.ä_Ö�ÕmäWàQÙ`â3ÑyÎØ^ÑPLMàQÙ.à¢×�Õ£Ô.äeÎ�Ù6Î�ÔaÕµàQÙ.ÑyÐµÕmÑyÔQÐ2ûüØeÑMLMàQÙmà¢×NÕ£ÐmÑÓêQà¢ÐQñjØeÑPL,àQÙmà¢×NÕ9ÕZßNé,à¢ÐÂÖ�Ý;å,ÖzÎ�ÕmÐQñ,àQÕmÔ�ç}ý6ç Q ãWÙmÕmäeàQÙ¢ñ
Öz×Wà�ÔQÎ�×óà¢Î�ÐmÑyÍÓß�Ò^×eØ�ÖzãWÕ£ÑÓÝqÕ�ô\Ö�Ö�å^ÐmàQÙmâ
Î�ÕmÑyÖz×eÐ9Ö�Ý®åMÖzÎ�ÕmÐÂÎ�Ùmà�Ý+Ö�Ù£ØeÑPL,àQÙmà¢×NÕuå,ÖzÎ�ÕmÐÂÖ�ÙÂ×WÖ�ÕQç �®Î�Ô6äVÖ�åiÐµàQÙmâ�Î�ÕmÑÓÖz×
ÑyÐÛzÑyâ�à¢×�Î2ÔaÖz×WÒ^ØWà¢×^Ôaà�Î�ÐuÑy×Z�®ù>ãeÎ�ÕmÑÓÖz×�í�çBõuäWà�Þ¯ÑyÐ.ÐmÑÓÖz×�Ý+Ö�ÙuÕmäeà`Õµà¢Î�Þ ÑyÐ�ûüÑy×÷ÎäeÑyØeØWà¢×�ôÎ¢ßeý\ÕµÖÞ2Öz×eÑyÕµÖ�ÙuÎ�ÍyÍ
ÝGÖzãWÙ!å,ÖzÎ�ÕmÐ9Î�Ð9ôBà¢ÍyÍjÎ�Ð9é,ÖzÐmÐmÑÓå^Íyà9ô9äeÑÏÍÓà£àQâ
Î�Íyã^Î�ÕmÑy×WÛ2ÕmäWà`Ù.ÑÏÐµÚÝGÖ�Ù9ÐmÎ�å,Ö�ÕmÎ�Û�à�ç

V � 6 8 "0� - V �������;�;� ���0-

õuäeà\é,Ö�ôBàQÙ;éiÍyÎ�×�Õ«ÑyÐqÎ�ÐmÐ.ãeÞ2à¢ØJÕµÖ0äeÎ�â�àuÎ¯ûGÙmà¢ÍyÎ�ÕmÑÓâ�à�ýqâ
Î�Íyãeà\Ö�Ý � �>�Q���6����¤¥ ���� �Çí����3ç;õuäWà!ÔaÖzÐµÕ;Ö�ÝMÙmàQâ�à¢Î�ÍyÑÏ×WÛ£ÕmäWà
Ñy×NÕµà¢ÍyÍyÑyÛ�à¢×eÔaà98
Þ2Öz×eÑÓÕµÖ�Ù6Ñy×WÛ�ÍÓàQâ�à¢Í,ÑyÐ\Î�ÐmÐmãeÞ¯à¢ØÕµÖ�å,à'ÍÓà¢ÐmÐBÕmäeÎ�×�ÕmäWà£ÍyÑyÞ¯ÑyÕ�� �7�>ç.:£×^ÍÓßJÖz×Wà'Ö�ÝcÕmäWà'å,ÖzÎ�ÕmÐ`ûGå,ÖzÎ�Õ
�WýÑyÐ!Î�ÐmÐ.ãeÞ2à¢Ø÷ÕµÖ¯å,à�ÍyÎ�Ù.Û�à�à¢×WÖzãWÛzä÷ÕµÖåMà`à¢ù>ãeÑÓé^éMà¢Ø�ÝGÖ�Ù'Î�ÕµÕmÎ�Ô.Ú>Ñy×eÛÕmäWà`é,Ö�ô\àQÙ9éiÍyÎ�×�ÕQç43ZÝ�ÕmäWà`å,ÖzÎ�Õ���à¢×�ÕµàQÙ6Ð
Î ��Ùmà¢ØIêQÖz×eà �VÔQÍÓÖzÐmàÕµÖóÕmäWàé,Ö�ô\àQÙ�é^ÍyÎ�×NÕQñ�ÑÓÕ�ÑyÐ�ÛzÑyâ�à¢×$Î�éeÙmÖ�å^Î�å^ÑÏÍyÑÓÕ�ß��  ¢���w �´©¬ ÕµÖ_Î�ÕµÕmÎ�ÔmÚ$ÕmäWà�éMÖ�ôBàQÙ�é^ÍyÎ�×NÕQçè ÐmÐmãeÞ¯à�ñeÎ�ÔQÔaÖ�Ù.ØeÑy×WÛÕµÖ �>à¢ÔaÕmÑÓÖz×óÿ2Î�å,Ö�â�à�ñ^Õmäeà�Ö�å^ÐµàQÙmâ�Î�ÕmÑÓÖz×eÐ � � �%) * �7� � ) , �7 "� ) - �7#%� ) / �9&('zçJ�>Ö¯ÑÓÝ
ÎåMÖzÎ�Õ 2�*ÂÑyÐ9Ö�å^ÐµàQÙmâ�à¢ØVô9ÑÓÕmä^Ñy×÷ÕmäWà���Ùmà¢Ø�êQÖz×eà �3ñ,Î�×^Ø�ÕmäWà�ÔQÍyÎ�ÐmÐmÑÓÒiÔQÎ�ÕmÑÓÖz×�Öz×eÍyß�ÑÏ×eÔQÍyãeØWà¢Ð9ãeÐµà�Ö�Ý;Ö�åiÐµàQÙmâ�Î�ÕmÑÓÖz×
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Set classification of military targets

Elaboration of possible consistent 
explanations for a set of observations by 

using available information. 
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Issues for this talk:

●Show examples of how classification can be affected by 
intelligence reports from a situation.

●To explore potentials for better formalized use of available 
information within classification.

●Show generalizations of simple model study.     

●Illustrate the potential amount of information available in a 
set of observations of targets where there are known 
relations between  them.  
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The set of possible explanations is large -
hence a need for reductions

● Known relations between 
objects (and other facts) restrict 
the number of possible 
explanations for a set of 
observations. 

● Relations between targets (also 
uncertain relations) can in 
general affect preferences 
between explanations (so a 
relation may be given with some 
certainty).
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Examples of relations between targets 
(useful for classification):

● Some targets are different from 
each other.

● Some targets are larger, higher, 
longer than others.

● Targets may have different 
attributes.

● Some targets give more radar 
return than others.

● Some targets are in front of 
others.
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Example

● Four targets (boats) in a restricted area (Norwegian fjord).

● Four observations where observers classify an object from 
a list of these objects.

● Likelihood function: Given an observed object ”a”, then 
there is 58 percent probability it is classified as ”a” (and 14 
percent for the other three).
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Example continued: 
Treatment of observations

● We assume observations O = {O1=a, O2=b, O3=c, O4=d} and 
targets X = {X1, X2, X3, X4} which we want to classify (i.e. we 
want to estimate the probability distribution of X1, X2, X3, X4 
given available information).

● Isolated assessment: P(X1=a|O=a) = 0.58 (where X1 denotes 
the target for observation O1).

● Assuming all four targets different gives: P(X1=a| “all targets 
different”) = 0.8.

● If, in addition, X2=b is confirmed, P(X1=a| conditions) = 0.94).
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Example 2

●11 objects {a,b,...,k}.

●4 observations {O1=a,O2=b,O3=c,O4=d}.

●Likelihood function: P(O1=a|X1=a) = 0.30 and P(O1=a|X1=b) = 
0.07, P(O2=a|X1=c) = 0.07 etc.

● P(X1 = a | O1=a,O2=b,O3=c,O4=d) = 0.32.

●Assuming the targets can be linearly ordered: 
P(X1=a|X1<X2<X3<X4) = 0.90
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Treatment of many objects

● Reduce search space.

● Ordered search.

● Focus on important/critical information for decisions (for 
example is P(a | conditions) > x ?

● Split up the search space (in independent parts).

● Combine ”good aspects” / creative search: evolution.

● Threat analysis: Paranoid search. 
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